Microarray analysis of postictal transcriptional regulation of neuropeptides.
Unlike adults, kainic acid (KA)-induced status epilepticus (SE) in immature rats causes neither cell death nor recurrent spontaneous seizures. To elucidate the mechanisms of these distinct responses, transcriptional changes in neuropeptides were examined following KA-induced SE. We aimed to determine whether neuropeptides with anticonvulsant/neuroprotective properties were preferentially increased in immature rats while those with a proconvulsant/neurotoxic role were elevated to a greater extent in mature rats. We used high-density oligonucleotide gene arrays and directly compared transcriptional regulation of seven select neuropeptides at P15 and P30 over five time points. Total RNAs were isolated from hippocampi of 12 animals and pooled to hybridize to triplicate Affymetrix Genechips. Microarray results were validated by real-time quantitative RT-PCR (qRT-PCR). Independent individual RNA samples were purified for triplicate runs of qRT-PCR. Neuropeptides are significantly regulated by seizures in both immature and mature hippocampus. The magnitude of increase is significantly higher at P30 compared with that at P15, not only for neuropeptides with neurotoxic/proconvulsant properties but also for those with neuroprotective/ anticonvulsant properties. Galanin is induced at 24 h only in P30 rats. CST shows high expression in immature hippocampus and is further increased after KA-induced SE only in P15. The expression trends seen in the microarray data are confirmed by qRT-PCR for all six neuropeptides analyzed. CST might play a neuroprotective role in immature rats, and its overexpression might prevent neuronal loss after seizure in adults. Also, suppression of tachykinin and corticotropin-releasing hormone might be effective in alleviating seizure-induced neuronal damage.